Summary
Introduction

30
Reactive oxygen species (ROS) play pivotal roles in signaling and defense of biological 31 organisms. These highly reactive molecules oxidize lipids, proteins and other cellular 32 constituents, leading to a spectrum of responses ranging from altered signaling to cell 33 death. While ROS are constitutively generated and de-toxified during cellular 34 metabolism, ROS levels acutely increase during cellular stress (Holmstrom and Finkel, 35 2014), and can be a potent weapon in the host arsenal to control invading pathogens. In 36 cells of the innate immune system, like macrophages, ROS are primarily generated by 37 the phagocyte NADH oxidase and mitochondrial metabolism. Upon infection, the localized with mito-mCherry (Fig. 1A) . We also quantified the difference in mean 90 fluorescence intensity (MFI) by flow cytometry (Fig. 1B) . During MRSA infection,
91
MitoPY1 fluorescence intensity increased over time, peaking at 4h pi (Fig. 1C) . To 92 determine whether IRE1a was required for mH2O2 induction by MRSA infection, we 93 generated IRE1a-deficient macrophages using CRISPR/Cas9 ( Fig. 1D and S1 ). IRE1a 94 deficiency suppressed the ability of macrophages to induce mH2O2 during MRSA 95 infection when compared to non-target control (Fig. 1E) . To test the requirement for 96 mROS in killing MRSA, infected macrophages were treated with the ROS scavenger,
97
NecroX-5, which is primarily localized to mitochondria (Kim et al., 2010; Thu et al., 98 2016). Infected macrophages treated with NecroX-5 exhibited lower MitoPY1 99 fluorescence than control-treated cells (Fig. 1F) , and decreased capacity to kill MRSA 100 (Fig. 1G ). These data indicate that IRE1a is critical for infection-induced mH2O2, and 101 establishes a role for mROS in macrophage bactericidal function against MRSA.
103
Mitochondrial peroxide accumulation in phagosomes is TLR-dependent 104 We reasoned that mH2O2 could contribute to bactericidal function indirectly by signaling 105 and/or by direct delivery to the phagosome. If direct delivery, we might expect to see 106 mH2O2 accumulate in the phagosome. To monitor mH2O2 spatial localization during 107 infection, we imaged live cells stimulated with viable MRSA, killed MRSA or latex beads.
108
Macrophages were pulsed with MitoPY1 and chased 4h post-phagocytosis ( Fig. 2A) .
109
Hydrogen peroxide increased within the mitochondrial network during infection with live 110 or fixed MRSA, but not with beads. We also observed smaller MitoPy1 + puncta 111 throughout the cell. Notably, mH2O2 accumulated in MRSA-containing phagosomes
112
( Fig. 2A and 2B ). To visualize the dynamic distribution of mH2O2 during infection, we 113 performed time-lapse imaging of infected macrophages pre-loaded with MitoPY1 (Movie 114 S1). By 10 min pi, the MitoPY1 signal within the mitochondrial network had increased.
115
MitoPy1 + puncta first associated with the bacterial phagosome at approximately 50 min 116 pi, followed by accumulation of probe within the bacteria-containing phagosome (Fig. 117 2C and Movie S1). These data suggest that mitochondrially-derived hydrogen peroxide 118 accumulates within phagosomes, and reveal the possibility that mH2O2 may contribute 119 to macrophage bactericidal effector function through a direct delivery mechanism. Generation of MDV has been described as a quality control mechanism that could 270 transport damaged respiratory chain complexes from mitochondria to the 271 endolysosomal compartment for degradation (Soubannier et al., 2012a Geng, J., Sun, X., Wang, P., Zhang, S., Wang, X., Wu, H., Hong, L., Xie, C., Li, X., West, A.P., Brodsky, I.E., Rahner, C., Woo, D.K., Erdjument-Bromage, H., Tempst, P., Wild-type C57BL/6 and Park2 -/-are purchased from the Jackson Laboratory. Tlr2/4/9 -/-627 have been described previously (Abuaita et al. 2015) . All mice were maintained 
